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(54) Tltie: CONTAINER HAVING IMPROVED CLOSURE 



(57) Abstract 

A closure for a container having a neck portion 
(14) is provided, the closure including a gasket (30) on a 
shoulder portion (24) of the neck (14) against which an 
inner contact ring (45) formed on a lower rim (43) of a 
closure cap (16) seals. The closure cap (16) includes a 
sealing lip (50) extending downwardly from a top wall 
(38) which sealing lip (50) forms a seal against an interi- 
or surface (11) of the neck portion (14). An outer ring 
member (42) which extends downwardly from the lower 
rim (43) of the closure cap (16) a distance greater than 
the inner contact ring (45) and which is adapted to sur- 
round the gasket (30) can also be provided. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MC 


Madagascar 


AU 


Australia 


PI 


Finland 


ML 


Mali 


B8 


Barbados 


PR 


France 


MR 


Mauritania 


BE 




CA 


Gabon 


MW 


Malawi 


BP 


Burkina Faso 


GB 


United Kingdom 


NL 


Netherlands 


BG 


Bulgaria 


GR 


Greece 


NO 


Norway 


BJ 


Benin 


HU 


nungary 


PL 




BR 


Brazil 


IT 


Italy 


RO 


Romania 


CA 


Canada 


JP 


Japan 


SD 


Sudan 


CP 


Central African Republic 


KP 


Democratic People 1 ! Republic 


SB 


Sweden 


CC 


COQgD 




of Korea 


SH 


Senegal 


CH 


Switzerland 


KR 


Republic of Korea 


SU 


Soviet Union 


a 


C6tc divot rw 


U 


Liechtenstein 


TO 


Chad 


CM 


Cameroon 


LK 


Sri Lanka 


TC 


Togo 


DE 


Germany 


LU 




US 


^Jiiltpd Siaics of America 


OK 


Denmark 


MC 


Monaco 







WO 91/06484 



PCT/US90/06300 



-1- 



CONTAINER HAVING IMPROVED CLOSURE 



TECHNICAL FIELD OF THE INVENTION 
5 The present invention relates to containers in general and 

to sealing closures for containers in particular. 

BACKGROUND OF THE INVENTION 

Many medical liquids, such as sterile water, saline 

10 solution, electrolyte solution and the like, are packaged in 
containers which dispense the liquid by simply pouring out the 
contents, as opposed to, for example, intravenous 
administration. Such pour-type dispensers are typically 
referred to as pour bottles. Such pour-type dispensing of 

15 medical liquids is utilized, for example, in operating rooms or 
for emergency site wound irrigation and the like. 

In the art, plastic bottles have been utilized as a low 
cost container for such pour-type dispensing. Such bottles 
typically include a body portion 1n which the contents are 

20 stored and a neck portion which threadingly secures a screw-cap 
type closure. Such bottles provide convenient access to the 
contents by simply removing the cap, usually in a 
counterclockwise rotation to open the bottle and pour. 

In the medical industry, the contents of the bottle must 

25 be provided sterile and stored isolated from possible airborne 
contaminants such as bacteria. To this end, the bottle 
closures are provided sealed against the outside environment. 
In the art, this seal is provided by addition of a gasket 
between the lower rim of the closure cap and a rim provided on 

30 the neck of the bottle. An additional seal can also be 

provided by providing a gasket in the Interior surface of the 
top of the closure cap to seal against the upper or pouring lip 
of the neck of the bottle. 



WO 91/06484 



PCT/USM/OOOO 



-2- 



While this dual seal provides satisfactory environmental 
isolation against contamination of the contents of the bottle, 
such a dual seal requires maintenance of exacting tolerances in 
the production of the bottles, use of expensive gasket 

5 materials, and added steps in production to install the two 
gaskets. While these drawbacks can be avoided by providing 
only a single seal under the cap, a single seal does not 
provide the environmental isolation that the dual seal 
provides. What would thus be advantageous would be to devise a 

10 dual seal type of closure assembly which avoids the drawbacks 
of the prior art devices. 

SUMMARY OF THE INVENTION 

The present invention provides a container having an 

15 improved closure which avoids the drawbacks of prior art. The 
container includes a body portion, a neck portion and a closure 
cap. The closure cap includes a side wall and a top wall. The 
neck portion of the container includes a shelf member on which 
a gasket rests. The gasket seals between the upper portion of 

20 the shelf member and the closure cap side wall lower rim. 

Extending downwardly from the top wall of the closure cap 
is a conical sealing lip. The conical sealing lip contacts and 
seals against the neck portions inner surface. The conical 
sealing lip is preferably tapered to facilitate the sealing. 

25 In addition, the inner surface of the neck portion is also 
preferably tapered or stepped to further facilitate sealing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a container made in 
30 accordance with the principles of the present invention; 

Figure 2 is a partially cut-away, side elevational view of 
the closure of the container of Figure 1; 
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Flgure 3 is a cut-away view of the device of Figure 1 
taken along the line III-III of Figure 1; and 

Figure 4 1s a cut-away view of an alternative closure made 
in accordance with the principles of the present invention. 

5 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to Figure 1, a container made 1n accordance with 
the principles of the present invention is seen. This 
embodiment is a one-piece, hermetically sealed plastic 

10 container 10 having a body portion 12 and a neck portion 14. A 
closure cap 16 1s provided as a separate attachable element. 
The container 10 contents are stored in the body portion 12. 
The body portion 12 narrows at Its upper periphery to form neck 
portion 14. Closure cap 16 and neck portion 14 each provide 

15 cooperating threaded members so that closure cap 16 can be 
threadedly connected to neck portion 14. 

The container of the present invention can be made of any 
material suitable for storage of medical fluids. Such material 
is preferably drug compatible and autoclavable. In the 

20 preferred embodiment the material is a rigid plastic material 
that is capable of blow molding or injection molding such as 
polyethylene or polypropylene. Additionally, while the 
container 10 and closure cap 16 can be made of different 
materials, such as, for example, a glass container and plastic 

25 closure cap, the container 10 and closure cap 16 are preferably 
formed of the same material. 

Referring to Figure 2, the neck portion 14 of the device 
of Figure 1 is seen 1n detail. The body portion 12 narrows 
into and forms a cylindrical neck portion 14 having an interior 

30 surface 11 and an exterior surface 13. The terminal end of the 
neck portion 14 defines a pouring lip 18. Contained on the 
exterior surface 13 of the neck portion 14 is a threaded 
portion which has a standard thread 20 formed to permit 
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clockwise tightening of the closure cap 16. Below the threaded 

portion Is an expanded diameter flange 22 which enhances * 

structural integrity and retains a gasket 30 In place. 

Below the expanded diameter flange 22 Is a radially $ 

5 outwardly extending shoulder portion 24 which Includes an 
optional clrc inferential groove 26 defined therein. The 
circumferential groove 26 reduces the amount of material needed 
in forming the container without substantially sacrificing 
structural integrity. In addition, the circumferential groove 

10 26 can be utilized to support the container 10 by a 
correspondingly designed support. 

The outwardly extending shoulder portion 24 includes at 
its upper periphery a generally flat shelf member 28 which 
extends generally perpendicularly from the longitudinal axis of 

15 neck portion 14. Resting on shelf member 28 is gasket 30 which 
acts in cooperation with closure cap 16 to form a seal, as will 
be discussed in detail below. Gasket 30 is preferably made of 
a material which has good sealing qualities such as silicone 
rubber or the like. 

20 Referring now to Figure 3, the detail of the closure cap 

16 of the device of Figure 1 is seen. The closure cap 16 
includes a continuous cylindrical side wall 36 having an 
interior surface 39, an exterior surface 40 and a lower rim 
43. A top wall 38 is also provided joined to the side wall 36 

25 to form a cap-like structure. The presently described 
embodiment includes at the center of the top wall 38 an 
interiorly extending dimple 35. The side wall 36 outer surface 
40 1s buckled or knurled to help the user in gripping the 
closure cap 16 (as best seen in FIGURE 2). The side wall 36 

30 inner surface 39 includes a threaded portion which has a 

cooperating standard thread 41 to engage the thread 20 of the 
neck portion 14. 
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As previously discussed, the gasket 30 is contained on the 
shelf member 28 of shoulder portion 24 of neck portion 14. The 
gasket 30 seals against shelf member 28 and the closure cap 16 
lower rim 43 when the closure cap 16 is secured on the 

5 container 10. 

To this end, the lower rim 43 of the closure cap 16 
includes an inner contact ring 45 which presses against gasket 
30 to form a first seal. The lower rim 43 further includes an 
outer ring member 42 which extends downwardly a distance 

10 greater than the inner contact ring 45 and has an inner 
diameter larger than the gasket 30. When the inner contact 
ring 45 contacts the resilient gasket 30 and presses against 
the resilient gasket 30, the resilient gasket 30 deforms in a 
horizontal as well as vertical direction. This horizontal 

15 deformation causes the resilient gasket 30 to press against the 
exterior surface 13 of the neck portion 14 and the outer ring 
member 42 to retain gasket 30 in place below inner contact ring 
45 and to further enhance the seal provided by gasket 30 
against the outside environment. 

20 To provide still further isolation from the outside 

environment, a second seal is provided. To this end, an 
internally extending hollow conical sealing lip 50 having an 
exterior surface 52 and an interior surface 54 is provided 
which seals against the inner surface 11 of neck portion 14. 

25 The internally extending hollow conical sealing member 50 is 
integrally formed with the closure cap 16. 

The exterior surface 52 of sealing lip 50 is the contact 
surface which forms a seal against the interior surface 13 of 
neck portion 14. To facilitate this sealing contact, the 

30 contact surface 52 of the sealing lip 50 Is tapered inwardly. 
As a result of this taper, as the closure cap 16 is tightened 
on the neck portion 14 by the threads 20 and 41, the sealing 
lip 50 comes into contact with the interior surface 11 of neck 
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portion 14. In the preferred embodiment, the sealing lip 50 

comes Into contact with the inner surface 11 of neck portion 14 ^ 

just as contact ring 45 comes into contact with gasket 30. As 

the closure cap 16 is tightened, contact ring 45 tightens into 

5 gasket 30 while the taper on the sealing lip contact surface 52 
compresses the sealing lip 50 against the inner surface 11 of 
the neck portion 14. 

In a preferred embodiment, the inner surface 11 of neck 
portion 14 1s also tapered to further facilitate sealing. In 

10 the preferred embodiment, the taper on the sealing Hp contact 
surface 52 1s greater than the taper on the Inner surface 11 of 
the neck portion 14. The degree of taper of the contact 
surface is preferably within 20* of Q.OSVin/side. 

Referring now to Figure 4, an alternative closure made in 

15 accordance with the principles of the present invention 1s 
seen. In this preferred embodiment, like elements are 
designated by reference numerals in the one hundred series of 
the elements in the preceding FIGURE 3. ^ in addition, 1n this 
alternative embodiment, outwardly extending shoulder portion 

20 124 is solid. 

In the alternative preferred embodiment, while the contact 
surface 152 of sealing Hp 150 is tapered, the Inner surface 
111 of neck portion 114 1s not. Rather, the Inner surface 111 
of neck portion 114 Includes a reduced diameter portion 58. 

25 Provided between the inner surface 111 and the reduced diameter 
portion 58 is a conical step 60. The diameters of the inner 
surface 111 and reduced diameter portion 58 are provided such 
that the sealing Hp always 1s 1n contact with one of the 
surfaces. This alternative embodiment 1s particularly suited 

30 when manufacturing processes and materials utilized in forming 
the container 110 result in large tolerances on the inner 
surface 111 of the neck portion 114. 
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It should be understood that various changes and 
modifications to the preferred embodiments described herein 
will be apparent to those skilled 1n the art. Such changes and 
modifications can be made without departing from the spirit and 
5 scope of the present invention and without diminishing its 
attendant advantages. It is therefore intended that such 
changes and modifications be covered by the appended claims. 
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WHAT IS CLAIMED IS 

1. A closure for a container having a neck portion which 

defines an interior surface and an exterior surface, the * 
5 terminal end of the neck portion defining a pour lip, the neck 

portion having a shoulder portion extending radially outwardly 

and a threaded portion disposed above the shoulder portion, the 

closure comprising: 

a closure cap having a top wall and a side wall depending 
10 downwardly from the top wall, the side wall having an interior 

threaded surface which cooperates with the threaded portion of 

the neck portion of the container, the side wall defining at a 

lower periphery a lower rim; 

a resilient gasket overlying the shoulder portion of the 
15 container, the resilient gasket being disposed to underlie the 

lower rim of the closure cap such that downward axial movement 

of the closure cap will provide a vertical compression force by 

the lower rim against the resilient gasket; and 

a sealing lip extending downwardly from the closure cap 
20 top wall, the sealing lip being adapted to contact against the 

interior surface of the neck portion to form a seal as the 

closure cap is axially moved. 

2. The closure of claim 1 wherein the sealing lip is Inwardly 
25 tapered to facilitate sealing with the Interior surface of the 

neck portion. 

3. The closure of claim 1 wherein the interior surface of the 
neck portion is outwardly tapered to facilitate sealing with 

30 the sealing lip. f 
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4. The closure of claim 1 wherein the Interior surface of the 
neck portion is stepped to facilitate sealing with the sealing 
lip. 

5 5. The closure system of claim 1 wherein the container 1s a 
medical container and the container, closure cap, and resilient 
gaskets are formed of drug compatible autoclavable material. 

6. The closure system of claim 5 wherein the resilient gasket 
10 1s made of silicone rubber. 

7. The closure system of claim 1 further Including a flange 
extending radially outwardly from the exterior surface of the 
neck portion of the container, the flange being between the 

15 threaded portion and the shoulder portion, the gasket being 
Interposed between the shoulder portion and the flange. 

8. The closure system of claim 1 wherein the lower rim of the 
side wall of the closure cap further comprises an inner contact 

20 ring and an outer ring member, the outer ring member extending 
downwardly a distance greater than the contact ring and having 
an inner diameter which is adapted to surround the gasket so 
that when downward axial movement of the closure cap causes the 
contact ring to vertically compress the gasket, a resultant 

25 horizontal expansion of the gasket will cause the gasket to 
press against both the outer ring member and the exterior 
surface of the neck portion. 



30 
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9. A closure cap for use with a container having a neck 
defining an interior and exterior surface, the neck having a 
shoulder portion extending radially outwardly and being adapted 
for supporting a gasket, the neck further having a threaded 

5 portion on the exterior surface above the shoulder portion, the 
closure cap comprising: 

a top wall and a side wall depending downwardly from the 
top wall, the side wall having an Interior threaded surface 
which cooperates with the threaded portion of the neck, the 

10 side wall defining at a lower periphery a lower rim which forms 
a seal against the gasket on the shoulder portion as the 
closure cap is axial ly engaged on the neck, the top wall 
including a sealing lip extending downwardly within the side 
wall, the sealing lip being adapted to seal against the 

15 interior surface of the neck as the closure cap engages the 
neck. 

10. The closure cap of claim 9 wherein the sealing lip is 
inwardly tapered to facilitate sealing with the interior 

20 surface of the neck portion. 

11. The closure cap of claim 9 wherein the sealing lip is 
integrally formed with the top wall. 

25 12. The closure cap of claim 9 wherein the lower rim of the 
side wall of the closure cap further comprises an inner contact 
ring which contacts the gasket and an outer ring member which 
extends downwardly a distance greater than the contact ring and 
has an inner diameter which is adapted to surround the gasket 

30 so that when downward axial movement of the closure cap causes 
the contact ring to vertically compress the gasket, a resultant 
horizontal expansion of the gasket will cause the gasket to 
press against both the outer ring member and the exterior 
surface of the neck portion. 
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13. A closure for a container having a neck portion the 
terminal end of which defines a pour lip f the neck portion 
having a shoulder portion extending radially outwardly and a 
threaded portion disposed above the shoulder portion, the 

5 closure comprising: 

a closure cap having a top wall and a side wall depending 
downwardly from the top wall, the side wall having an interior 
threaded portion which cooperates with the threaded portion of 
the neck portion of the container; 

10 and a resilient gasket overlying the shoulder portion of 

the container; 

the side wall further defining at a lower periphery a 
lower rim, the lower rim including an inner ring and an outer 
ring member, the outer ring member extending downwardly a 

15 distance greater than the contact ring and having an inner 
diameter which is adapted to surround the gasket so that when 
downward axial movement of the closure cap causes the contact 
ring to vertically compress the gasket, a resultant horizontal 
expansion of the gasket will cause the gasket to press against 

20 both the outer ring member and the exterior surface of the neck 
portion. 

14. The closure of claim 13 further including a sealing lip 
extending downwardly from the closure cap top wall, the sealing 

25 Hp being adapted to contact against an interior surface of the 
neck portion to form a seal as the closure cap is axially moved. 
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BASIC -ABSTRACT: 

Double-seal closure and container has a cap (16) with a depending sealing lip (50) 
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which engages with a resilient gasket (28) provided on an external shoulder (26) 
around the container neck. Pref . the cap rim also comprises an outer skirt portion 
(42) surrounding the gasket. Pref. the entire container is made of autoclavable 
material. The gasket is pref. made of silicone rubber. The cap can be of plastic 
and the container can be of plastic or glass. The plastic can be polyethylene or 
polypropylene . 

USE/ADVANTAGE - Particularly for medical fluids. Does not require exacting 
tolerances of the cap and container as in prior art constructions. 

ABSTRACTED -PUB -NO: WO 9106484A 



EQUIVALENT -ABSTRACTS : 

A closure cap and container combination, the container (10) having a neck portion 
(14) , the terminal end of which defines a pour lip (18) , the neck portion having a 
shoulder portion extending radially outwardly and a screw thread on its exterior 
surface (13) and disposed above the shoulder portion, the closure cap (16) having a 
top wall (3 8, 13 8) and a side wall depending downwardly from the top wall, the side 
wall having an interior screw thread which cooperates with the thread (20) of the 
neck portion (14) of the container (10), the side wall (36,136) defining a lower 
rim at a lower periphery thereof, characterised by a resilient gasket overlying the 
shoulder portion of the container (10) ; the lower rim including an inner ring and 
an outer ring extending downwardly a distance greater than the inner ring, the 
gasket underlying the inner ring when the cap (16) is positioned on the neck 
portion (14) of the container, such that the inner ring axially compresses the 
gasket when the cap is screwed down onto the neck portion (14), the outer ring 
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surrounding .the ^gasket when the inner ring contacts the gasket so that when the 
inner ring axially compresses the gasket, a resultant horizontal expansion of the 
gasket causes the gasket to press against both the outer ring and the exterior 
surface (13) of the neck portion (14) . 
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2782 2785 

Multipunch 014 032 04- 041 046 047 05- 050 229 331 38- 381 387 402 50& 541 545 

Codes: 551 560 562 566 623 625 629 643 645 651 652 653 662 688 

SECONDARY 1 - ACC-NO : 

CPI Secondary Accession Numbers: C1991-070998 
Non-CPI Secondary Accession Numbers: N1991-125743 
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